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Claims 

1 . A plasma treatment device characterized in that in a plasma treatment device in which 
a pair of parallel plate electrodes face each other and a plasma is excited between the electrodes, 
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a means for creating a magnetic field around the edges of the aforementioned electrodes is 
provided at least on the side part between the aforementioned electrodes. 

2. The plasma treatment device described in Claim 1 and characterized in that the 
magnetic field creating means is configured with a solenoid curved so as to surround the 
electrodes, and a direct current is fed to said solenoid. 

3. The plasma treatment device described in Claim 1 and characterized in that the 
magnetic field creating means is configured with a permanent magnet provided such that it 
surrounds the electrodes. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a plasma treatment device suitable for production of a 
semiconductor device. 

Prior art 

Recently, various kinds of treatments have been carried out utilizing a plasma during 
production of a semiconductor device. In particular, a plasma CVD method is often utilized when 
forming a thin film on a semiconductor wafer. As a conventional plasma CVD device of this 
tvpe, one in w hich a pair of parallel plate electrodes face each other, a high-frequency power is 
impressed between the electrodes to excite a reactive gas between the electrodes in order to 
create a plasma, and the required element is deposited to form a film on the semiconductor wafer 
surface using said plasma has been suggested. 

In this kind of device, one in which a ring made of quartz is provided around the sides of 
the electrodes to prevent the film to be formed from extending to other parts within a chamber as 
the plasma fiies out to the sides of the electrodes has also been suggested. 

Problems to be solved by the invention 

In this kind of plasma CVD device, although the film material can be prevented from 
adhering to the wall of the chamber when the quartz ring is provided around the electrodes, the 
film material adheres to the inner surface of the quartz ring that serves as a stopper. Thus, the 
environmental conditions of the electrodes change gradually due to the film formed gradually on 
the inner surface of the quartz ring, and this affects creation of the plasma and formation of the 
film on the semiconductor wafer, resulting in the problem that the change in the speed of film 
formation interferes with formation of a uniform film of a desired thickness. In addition, the thin 
film formed on the inner surface of the quartz ring may be peeled off by the plasma energy or for 
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some other reason, and said peeled film adheres as foreign matter to the semiconductor wafer 
surface, resulting in the problem of a drop in yield. 

Therefore, in the past, the device needed to be cleaned frequently. Accordingly, there was 
also a problem that work efficiency suffered because said cleaning was so difficult. 

The purpose of the present invention is to solve the aforementioned problems by 
presenting a plasma treatment device by which a uniform film can be formed to a desired 
thickness, and hardly any cleaning is required. 

Means to solve the problem 

The plasma treatment device of the present invention has a configuration in which a pair 
of parallel plate electrodes are provided to face each other in an airtight chamber, and a means for 
creating a magnetic field surrounding said electrodes is provided at least on the side part [of the 
electrodes]. Said magnetic field creating means may be one in which a solenoid is provided so as 
to surround the electrodes, and a direct current is fed to it; or the magnetic field creating means 
may be configured with a permanent magnet. 

Function 

With said plasma treatment device, the plasma created between the electrodes and the 
film forming particles created by said plasma are sealed in the magnetic field surrounding the 
electrodes and prevented from scattering to the outside. Accordingly, they are prevented from 
adhering to the inner wall of the chamber, and the plasma treatment condition can be kept 
constant in order to achieve uniform treatment. 

Application example 

The present invention will be explained in detail using an application example shown in 
the figures. 

Figure 1 is a cross section of an entire application example in which the plasma treatment 
device of the present invention is applied to a plasma CVD device. 

As shown in the figure, a pair of parallel plate electrodes configured with upper electrode 
(2) and lower electrode (3) are provided to face each other in airtight chamber (1). Reactive gas 
inlet (4) opens at the upper electrode (2), and outlet (5) is formed in part of the airtight chamber 
(1); by these means, a reaction gas atmosphere at a required gas pressure can be created inside 
the airtight chamber (1). In addition, high-frequency power from high-frequency power source 
(6) is applied betw een the aforementioned electrodes (2 and 3). Furthermore, the semiconductor 
wafer (W), on which the film is to be formed is mounted on the lower electrode (3). 
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Additionally, solenoid (7) serving as the magnetic field creating means is provided in 
such a manner that it surrounds the edges of the aforementioned electrodes (2 and 3). As shown 
m the schematic diagram in Figure 2, said solenoid (7) is created by winding a conductive wire in 
a large enough diameter to surround the aforementioned electrodes (2 and 3). Then, a direct 
current is fed to said solenoid (7) from direct current source (8) to create magnetic field B along 
the direction from one to the opposite electrode inside solenoid (7), that is, between two 
electrodes (2) and (3). 

Then, using said configuration, the required reaction gas is introduced from the reactive 
gas inlet (4) into the airtight chamber (1 ) while exhausting the latter via outlet (5) in order to 
create an atmosphere of the required gas pressure inside chamber (1), and high-voltage power is 
applied between the electrodes (2 and 3). As a result, the reaction gas is excited between the 
electrodes (2 and 3) to create a plasma, and gas element particles are deposited by said plasma 
onto the surface of the semiconductor wafer (W) mounted on the lower electrode (3) to proceed 
with film formation. 

At this time, because the aforementioned particles are charged when the direct current is 
fed to the solenoid (7) to create the magnetic field (B) surrounding the electrodes (2 and 3), they 
revolve around axes made of the lines of magnetic force. Thus, the particles do not fly out of the 
solenoid (7) and are sealed in the space enclosed by the electrodes (2 and 3) and the solenoid (7), 
so that formation of a film on the inner wall of the chamber (1) and other locations can be 
prevented. 

Therefore, the treatment condition never changes regardless of the progression of the 
plasma CVD, and the film can be formed uniformly and reliably. Also, because no film forming 
particles are wasted, the film formation efficiency can be improved. In addition, no foreign 
substance is created due to peeling of a film formed on the inner wall of the chamber or other 
locations. The work efficiency is also improved because the need for cleaning is reduced. 

Although a solenoid is used here for the magnetic field creating means in the 
aforementioned application example, it may also be configured using a permanent magnet. Also, 
although the present invention is applied to a plasma CVD method in the present application 
example, it can also be applied to any treatment device that ufilizes a plasma. 

Effect of the invention 

As has been explained above, with the present invention, because the means for creating a 
magnetic field to surround the edges of the electrodes is provided on one side of the pair of 
parallel plate electrodes provided to face each other in the airtight chamber, the plasma created 
between the electrodes can be sealed in the space enclosed by the electrodes and the magnetic 
field. Accordingly, formation of a film on the inner wall of the chamber and other treatments 



5 



[sic; locations] can be prevented. As a result, a variety of effects can be achieved; for example, 
the plasma treatment condition can be kept constant in order to achieve uniform treatment, the 
treatment efficiency can be improved, and the necessity for cleaning can be eliminated. 

Bnef description of the figures 

Figure 1 is a cross section of an application example of the present invention. 

Figure 2 is an oblique view showing schematically the important part of the configuration 
in Figure 1 . 

1 ... airtight chamber; 2 ... upper electrode; 3 ... lower electrode; 4 ... gas inlet; 5 ... outlet; 6 ... 
high-frequency power source; 7 . . . solenoid (magnetic field creating means); 8 . . . direct current 
source; W . . . semiconductor wafer. 
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Figure 1 
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Figure 2 
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